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DROUGHTAND ENERGYRESOURCEDEVELOPMENT

IN NEW MEXICO

by

Glenn Morris,Q-12
Los AlamosScientificLaboratory
Los Alamos,New Mexico87S45

ABSTRACT

This paper reviews the currentrelationshipbetweenwater resourcesand
energydevelopmentin New Mexico, with specialemphasison the San Juan and . .. ~:.
westernRio Grandebasins. It examinesthe variousxays @ which the water ‘“” “
used in energyextractionand processingmay be acquiredby the energydevel-
oper. Both supplyside and demandside optionsare exploredand the conclu-
sion is drawn that the sourceof waterwhich is most attractiveto the
developerwill be thatwhich may be boughtin the watermarket.

The paper goes on to examinewhat this strategywouldmean for New Mexico
in the near future. It suggeststhat price competitionfor water would have
only a minor impacton agriculturalproductionif extensivefutllreenergy
developmentsfocusedon the proposedcoal-firedsteam-electricplants and
coal extractionfor exportby rail. This conclusion,however,restsupon
two assumptions:that watermarketsoperateefficientlyand that there exists
an enlightenedpublicwaterpolicy.
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DROUG~ AND ENERGYRESOURCEDEVELOPMENT

IN NEW MEXICO

by

Glenn Morris.

Drought,as definedby an economistsuch as myself,is the relative

scarcityof water. That is, water is in short supplyrelati~’eto the poten-

tial beneficialuses to which it may be put. This scarcityof water resources

will becomemore acutein New Mexicoas the populationand economyof the state

grow. My talk todaywill reviewthe alternativeways in which energydevelopers

can solvetheirproblemsas water consumersin a semi-aridstate. In so doing,

I hope to indicatethe way in which these solutionsimpactthe broaderwater

managementproblemsfacedby stateofficialsand, ultimately,by us as citizens.

Allow-meto beginby sketchingthe scopeof what I will refer to here as

the water dimensionsof energydevelopmentin New Mexico. Firzt,when I talk

of the water demandsor depletionsassociatedwith any productiveactivity,

.. 18m referringto water consumption,not to waterwithdrawals. Water whic:lis

divertedfor US* hut laterreturnedto the water systemis not regardedas

water demande~or depleted.

Second,I will discussin only a tangentialway the ind..~ct water demands

occasionedby energydevelopment. For example,water demandsassociatedwith
.

the municipalgrowthgenerated by an energydevelopmentwill not be regarded

here as energysectorwater consumption. l%is is

cusslonsare eitherins.~mificantor unimportant.

intelligenttaxonomysuggestthat such dimensions

of generalmunicipaland industrialconsumption.

not to say that such reper-

Both conventionalusage and

shcmldbe consdered as part

.
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I will furtherdevotemost of my specificobservationsto thoseportions

of New Mexicowhich are endowedwith relativelyinexpensiveraw energyresources,

and which are currentlybeing developed. These areas are the San Juan Basin

of NorthwestNew Mexico,an area which

uraniumresources;and the westernNew

Basin,notedprimarilyfor its uranium

coal deposits. These areas are likely

containscoal,oil, naturalgas, and

Mexicoportionof

depositsbut also

to continueto be

scale energydevelopmentin New Mexico’sfuture. Energy

much,tiedto energyresourcesin the extractionphase of

the Rio GrandeRiver

the site of sone large

the focusof large-

developmentis very

energyproduction.

Beyondthis,the currentprice structure,the physicalprocessesinvolvedand

the regulatorystructureoften combineto site extensiveprocessingfacilities

in the vicinityof the energyresource. Thus,we often observecoal-fired

steam-electricpiantsand uraniummills near the minesite.

I shouldalsomentionthat I will not addressthe New Mexicanprospects

for the more exoticenergytechnologies;eitherthe so-called“renewable”

such as solarand hot-dry-rockgeothermalenergyor improvedtransformation

~ processessuch as magnetohydrodynamics(MH.D)and the breederreactor. This is

not meant to implythat such technologiesor theirparticularsitingpatternsare

withoutmerit. Rather,they are deservingof much more studyand evaluation

and to discussthem at this time is a largerand more speculativeexercise

than I care to undertake.

Let~sreturnto the issue at hand, the relationshipbetweenenergydevel-

opment

energy

In the

smooth

and drought. If water is in shortsupply,one of the firstoptionsan

developermight examineis the possibilityof developing“new”water.

past, this has frequentlymeant the constructionof new d,amswhich

the seasonaland annualvariationsin streamrunoff. The Navajodam
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on the

marily

San Juan River in

to performsuch a

northwesternNew Mexico,for example,was builtpri-

function. It currentlysupplieswater to the San

Juan

tion

from

PowerPlantof the PublicServiceCompanyof New Mexico,

Project,and contractsto supplywaterto otherproposed

this reservoirare eitherin forceor pending. The Glen

the Navajo Irriga-

energyprojects

Canyondam, while

.ii isn’tin New Mexico,performsa similarfunctionfor the entireUpper

“ColoradoRiver Basin,includingnorthwestNew Mexico.

This methodof increasingthe water supplydoes have physical,legal,and

economiclimits. One can only “develop”that amountof water which fallsas

precipitation

amountof raw

Moreover,the

the amountof

and, in an aria to semi-aridstate such as New Mexico,the small

waterper unit of landrestrictswaterdevelopmentoptions.

greaterthe surfacearea of water storedbehinddams,the greater

waterwhich evaporatesand which is therebywithdrawnfrompossible

use. The legallimitson this type of water supplyenhancementare numerous,

but good examplesmay be found in New Mexico’sinterbasin,interstateand

internationalagreementsto deliversome of the water w$ich runs in its rivers

to out-of-statelocations. “Developing”this waterwouldn’timproveNew Mexico’s

watersupplyunless its downstreamobligationswere renegotiated.Finally,

the economiclimitson this methodof water supplyenhancementhave been reached

for the present. There are apparentlyno remainingsites in New Mexicowhere

#
the benefitsassociatedwith the additionalwater developedby ccmstructing

reservoirscome closeto matchingthe costs involved.
1

\
i
A recentBureauof Reclamationstudycitedonly one proposedenergyproject

in New Mexico for which significantdata was available; a pumped-storagehydro-
electricplantnear ElephantEutteReservoir. This facilityhad a benefitlcost
ratioof ~54 and, while-thestudy
energydirectly,most large-scale
hydroelectriccapacity.

addressedonly facilitieswhichwouldproduce
waterdevelopmentreservoirsincludesome

.,
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I The estimatedsurfacewater supplysituationin New Mexicoin 197s is

summarizedin Table 1. This table,adoptedfrom the “WcstwideReport,”shows

hpwvery closewe in New Mexicoare to exhaustingour averageannualsurface

water supplies. This makesus much mo~e vulnerable‘.owater shortagesin years -

of lessthan averageprecipitationand providesthe basis for much of the cur-

rent concernover wateruse and allocation.

‘Anothersourceof increasedwater suppliesis sub-surfaceor groundwater.

The sponsorof an ener~ Developmentprojectwill very likelyconsiderthe

optionof sinkingwells and pumpingwater to the surface. This practice,however,

is limitedby threeconsiderations;the effectof such activityon surfacewater

supplies(willit reducesurfacerunoffdownstream),the qualityof water brought

to the surface(isthe waterof high enoughqualityfor the use intended)and

the costof producingand transportingthe groundwater resource. These con-

slderatioasare often interdependentand, in New Mexicoat least,they work

againstthe adaptationof sub-surfacewater resourcesby energyprojectsin

New Mexico. As surfacewater suppliesbecometighterdue to eitherdroughtor

allocationschemes,however,groundwaterdevelopmentfor energyand non-energy

uses willundoubtedlybecomemore attractive

siderations.
.

Thereare other,more exoticmethodsof
*

despitethe cost and qualitycon-

enhancingwater supplieswhich are

currentlybeing discussedfor the westernUS. Examplesincludetransbasin

diversions,weathermodification,and desalinization.While they all have

theiradvocates,I believethat theseare fairlyremotewater supplyalterna-

tives. The point I wish to make is that it is unlikelythat in the near term

the xelativescarcityof waterwill be alleviatedby supplementingthe current
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TABLE 1
. “. ..

. .
.

.
(Uxx?acfe-ket)

I Estimawd i975
Woter Usa

.

Total Eatimatad Gthnate&
water 1915 1975

supply ●xport$ doplct ions

Esthm—.

htodilied~

.1975
supp fy

lad futvfa waw

Estimated 197S
le@ and

irtstrwn flow
commitmcnu

NotWatw
Wtfaltr’

1 Avoeaooannual wms wpplv

Modiffedi Undaplctcd

inflow to water yicfd
Subregion within sub-

W Slat@ raqmn or stats

Estimawcf
1915 .

importsRa9itfnerassbeagbn

Rio Gmndo
Rio Granola
Paws Rwee

31Z 639
0 459

315 I 1,098
110

0
1,064” II o 768

459 0 ,379
296

80

376

245
80

32S

St
o

S1 .iloTotal reoioet

=-l-F--
0

0

%

43s

43

16 .
1@

34 “

I
o I 14

0 14

TexarGulf
● Brazes and ~

~exasl o 0

0

14 ‘o 14

14 o 14

2.029 0 234

2,029 0 234

0

0Total rqion

Upper Colorado
San Jurrn.ColWado

o

T o

0

1,795

1,79s

1.7S2

1,752

19
158

177

Total region .
r

Lower Colorado
Littla COlOradO
Gila River. +.L56 0 21

215 0 39

271 0 60

560 0 249

rwo o 249

: I 2%!
o
0

35
176

211
.. ..

.

Tou?l region
r-.

ArkansasWhim-R~
tinadw’r

0; 271

0
r

560

0

0

0

311

311

2.693

203

203

la

106

236

Total rqion

Stata Wrnrnarv 2,fWf I 2.193 4,397
I o I 1,704Slo 2A57

Source-U.S. Departmentof ?nterior,‘TfcstwicieReport,” (April,1975),p. 338.

.
I h~d,fi~ inflW refl=.$ the effWts of depletions upstream of Statofinc% Subrqion5. therefore. do tit n~rarify add to f~”o~l vaf~.$~

‘ hlorhf :cd 1975 supply is de!crmined by wbttacting cstimistcd total water uro Irorn fetal supply.
‘Ava,kMe for futurs instrcam usos such as for fish, wihjiifc. racrcotion, power, or navigation Of for consumptive use. Physiuf w =o~k -$ttdtt~-told Pt*u~ M
dcvcloomcm.
4 Depletions related co qround.wmcr mining removed f mm totals pruscntcd in ‘“Depletions’” table.
‘Reprcscn!s ,no tcmatning amount Of +mwr Now Muxico can duvolop from thrr waters of tho Colorado Riv.r $y$tem assumin~ 6.5 million ~r~faot svailtifhy tO th. Up-
&lOIJdO Rwcr Rcqion Sta\c$ ~diu~td for 197S doplotionc; San Juwt.Chwna wtport 110.000 acro.feet; ●nd hlavajo Indian Irrigation pfojoa& 226,000 ●crctaat; and AA-
b Pbaa grojocc. 34.00Q acro-fuot.
●AdUitio(tal duv~lopment ptnmittad by Coforado Rivar flasin Projoc; Act P.L. W-537.

A

.
●

.
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water supply. In economicparlance,the stateas a whole is at a point on the

supplyschedulefor

the supplyof water

The sponsorof

waterwhich is highlyprice inelastic;smalladditionsto

are very expnsive.

an energydevelopment,then, is likelyto find it more

effectiveto examinealternativeson the so-calleddemandside of,the watkr “ ........
market. These alternativesmay be roughlyorganizedinto two classes;factor

substitutionand price competition.
.

Factorsubstitutioninvolvesorganizingthe processof producingenergy
— .-. - - .

so as to reducethe water consumptionper unit of output. Such a processde-

signwill.

laborand

resources

involveincreaseduses of other resourcessuch as capitalequipment,

raw materials. In effect,then, the produceris substitutingthese

or factorsof producticmfor water,hence the term factorsubstitution.

Such substitutionwill resultin higherunit costsof productionif the pre-.-

viouslyenvisioned, water intensiveproductionprocessrepresentsthe minimum

cost alternative.

Let~spursuethe possibilitiesfor factormbstitution by beginningwith

a reviewof some of the water consumptionfigureswhich are cited for various

typesof energyfacilities. The numberson Table 2 are taken from a wide

varietyof sourcesand coverboth observedand predictedwater consumptionfor

facilitieswhich sometimesoperateunder very differentclimatic,altitude,and

feedstockconditions. Most of thesenumbershave been summarizedbefore in

& studyby Davis and Wood of the UnitedStatesbiologicalSurvey.
2

~ GeorgeH. Davis and LeonardA. Wood, “WaterDemandsfor ExpandingEnergy
Development,”GeologicalSurveyCircular703 (1974].

.



Table 2

WaterConsumptionby !lsriousl!norsyTechnolo~les
-.

bt Tec-hno!ogims

Coal Fired Steam-EMct?ie . .

rklear steam-Electrde

-1.ss Refimlng .

Petroletm Extraction,
Underground Coal M2nlmgo
Uranium Mining, Rail
Transportation .

hture Technologies

coal Gasification

Coal L@uf faction

. Coal Trmsportatiem
by Pipeline

.

PRWESS SPECIFICS WATER CONSUUPTNJ14

Wet tower cooling systm 14.2- 16.0 8cre-feet/ -
year per megawatt
capacity

Light Water Reactor 22.0 acre- feetlyear par .
Bcguwlltt Cllpcity

Uranium Uilling .2 acre-feetly~ar per
megawatt ofoleetrlcity
produced by the electric
plant consuming the fuel.

Basadupom ● ●mplo 12 acr6-feet/Year uar
of U.S. rt ‘nerles. 100,000 barrnis of-oil

refined

Includes dust controL 200-250
washing, and revegetatiun million
for strip coal nining.

hrgi Process with
Uethanization

H-Coal. Consol, COEO,
solwnt refining

Slur:y Pipeline

acre-feet per
tons of coal

Negligible relative to
other energy ●ctivities

30-40 acre-feet/100.000
barrels of oil produced

SS-360 acre-feet1100,0OO
barrels of oil produced

60: acre-feet per 106
tons of coal

NuTEs.—

.- .

Based upon80 percent lod factormnd
observed ●nd proposed water consuqtlem
at large new coal fired facilities in
tho Four Cornersarea.

Based upon BO percent load factor ●nd
32 pcrccnt thcrrnal efficiency.

Based upon 80 percent load factor at ●

10!IOMu light water reactnr. ~nuak
consumption of water at the milling
fncility to supply tnis reactar with
fuel is about 200 acre-feet/year, mostl~
from evaporation from tailing pcnds.

An average of a highly variable set of -
observations. No particular Ioad :
factor, refinery design, output eix, ● ‘.
etc., applie~.

Based upon estimates for strip mhing
to prwida the feedstock for coal
gasification facilities in the Four ‘.
~p::,ers area,

Sased upo,. proposed waterconswption
for severalplanned gasification fa-
cilities in the south*est. Most reports
●mploy a 90 or 91 percent lo.d factor.

~ese numbzrs ●re extremely tentative
and vary enomously with the ●ssumptlome
and technology chosen. The National
Pctro;cwn Council prefers the lower -
*-alue.

Taken from an estimate for a slurry
pipeline in the Northern Great Plains.
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is possiblefor all {$fthesetechnologies

resultof factorsubstitution,it is most

to thosetechnologieswhich consumelarge

to reducewater con-

efficaciousif wc turn

amountsof waterrelative

to theirenezgyp:xiuction. The technologieswhich standout in this regard

\
are coal transportationby slurrypipelinescoal-firedsteam-electric,nuclear

steam-electric,coal gasificationand coal liquefaction.

With regardto coal transportationby slurrypipeline,one might speculate
.

upon the possibilityof using other fluids,perhapsin combinationwith water.

The most likelytype.of water savingfactorsubstitutionin the case ~f slurry

pipelines,however,is simplythe use of a railroadto ship the coal.

Coal-firedsteam-electricand nuclearsteam-electricfacilitiesemploy

essentiallythe same coolingcycleand are thereforesubjectto the same factor

substitution.In thesetechnologies,capitalequipmentsubstitutesfor some of

the water;hybridwet/drycoolingtowersor dry coolingtowersreplacethe more

conventionalwet coolingtowersof these facilities. In the extreme,dry cooling

towersmay reducewater consumptionby betweenthreeand thirty-threepercent

of the amountof water consumedby steam-electricplants cooledby wet towers.
3

The

and

PublicServiceCompany?sSan Juan Units 3 and 4 have hybrid coolingsystems

can potentiallyoperateon ten percentof theirusual rationof water.
4

Such factorsubstitutioncan be costlyfromboth a physicaland financial

point of view,however. Thesewater savingtechnologiescan reducethe thermal

efficiencyof the powerplant and therebylowerthe effectiveplant capacity.
.

In addition,a Water PurificationAssociates(wPA)studysuggeststhat adopting

3 US Departmentof Interior,“WestwideStudy Reporton CriticalWater Problems
Facingthe ElevenWesternStates,”p. 79 (April1973).
<
Personalcommunicationfrom PublicServiceCompanyof New Mexico,March 28, 1977.

t ,9
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● dry coolingsystemin the Four Cornersarea is only cost-effcctivcwhen
,.,

the priceof water is in the neighborhoodof $700 pcr acre-foot.5 This is

abouttwo ordersof magnitudelargerthan the currentprice of water in this

area of New Mexico.

The coalgasificationand coal liquefactiontechnologiescouldreduce

theircoolingwater requirementsby up to 50 percentif some air or dry cooling

systems were designedinto the process. Here again,however,this substitution

imposesstiffeconomic”penalties.WPA estimat~sthat the price of waterwould

have to be $300 to $S00 per acre-footif the increasedcapitaland operating
q

costsare to be justified.

Now let’sexaminethe otherdemandside alternativeof the energydeveloper;

price competition. Price competitioninvolvesthe purchaseof more water for

use in the productionprocessby out-biddingotherpotentialusers of water

resources. In this case the prodl~ctionprocessremainsthe same or nearlythe

same.,Sincethe price of one of the inputsinto the productionprocessmay in-

crease,however,this alternativemay also entailan increasein the unit cost

of production.

The effectof such competitionon the price of water depends,to a large

extent,on the institutionalstructurein which the marketfor water is imbedded

and the currentcompositionof waterdemand. The formexconsiderationis out-

side the scopeof this paper and I believeit is,

presentations.The role of the ener?ysectorin

however,is properlya part of this paper.

beingexaminedin the other

currentwater consumption,

5
Water PurificationAssociates,!!Water.<equirements for Steam ElectricPo’{cr

Generationand SyntheticFuel Plantsin the WesternUnitedStates,” Reportto
the Scienceand PublicPolicyProgram,Universityof Oklahoma,p.12 (August1976).
6 WaterPurificationAssociates,“WaterRequirements,”p.13.

“. .’

b. .
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Table 3 has been adaptedfrom the WcstwideReport. It shows in a fairly

grossway what the estimatedwater consumptionwas for varioustypes of pro-

ductiveactivityin New Mexico in 1975. The legionsof particularinterest

are the San Juan and Rio Grande.

The San Juan region’sthermalelectricsectorused 16.7percentand minerals

productionused 2.7 percentof the water consumednet of reservoirevaporation

in 1975. Irrigatedagriculture,on tht otherhand, consum~d68 percentof the

water depletionsnet of reservoirevaporation.This is the only regionwhere

the relativebalanceof water consumptionbetweenthe energysectorsand irri-

gatedagricultureis’weightedas heavilytowardenergy,yet irrigatedagriculture

stillconsumesmore

method to determine

find that irrigated

than 3 timesthe water that energydoes. Using the same

relativewater consumptionin the Rio Granderegion,we

agricultureconsumesmore than 19 times as much water as

energydevelopments. It shouldbe clearthen, that while energyproduction

is currentlya significantconsumerof water, it is far from the dominantcon-

sumerof water in even thoseregionswhere S: is most extensivelydeveloped.

This, in turn,suggeststhat energydevelopmenthas a greatdeal of latiti~de

for employingprice competitionto obtainadditionalwater suppliescurrentiy

employedin otheruses, especiallyirrigatedagriculture.

Nhat does each price competitionimply for agriculture

impactedareas? A recentstudyof water and agriculturein

regionwas conductedjointlyby Ne~ Mexico StateUniversity

activityin the

the San Juan

and the University

7
of New Mexicoand fundedby the Los Alamos ScientificLaboratory. The results

of this studysuggestthat factorsubstitutionfor water in agriculture comes

7 Gisser,Micha,et al, “The EnergyCrisisand Its Impact on the Farm Sector
in the Southwest,”preliminarydraft.

●

,.

.
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oratian

110
61
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864
499

Rio Grande

PCCOSRiver
26
9

35

7
1

.
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+2XaS Gulf
8razos and COIOf-XfO .

(Texas) I

8
.

0 3

0 3

6 s
I
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1 2
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.

42512

12

.
84s
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5
9

14

55
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4

4

5

5
1
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425

Upper Colorado

S?. I Juan Colorado 234 .

234.

102 8

’102 8

9 2
59 1

4

4

25

25Tofal rcaion

Lowcr Colorado
Litllc Colorado

Gila RIv~r

o 21
79

2
6. 1

3Tcrlal region
I

Arkansa! White-Red :

Canachan

100. ”
.
. 68 8 1

. 299203

203

3

3

113

1

1

0

299
—.

2,441a .

Total Icgion o

336Stdle summ3ry 1,789 52 39

Source - U.S. Department of the I:~terior, “’Westwide Re~rt”, (April, 1975, p. 337.

‘ Includes surface warer, surface rel~rtd ground water. and mined ground water.

a E Xcluslve Of Instrcam flow use.

‘ ~nc:udct hkw hlcx,co”s sll~re of COIUI..SO Riv. r mwn s[cm rcscrvo, r cnra~orJrion Average annual main stc,m resar.

Wir ev ipufd!.on ds:bm,.tj 10 EIC~?~.(J(j(I ~crc f~cr. NL.W MCxl~”s \hL,l C. 5~.o130 ~cre fccr.
4C

~Ulf~cr wjrrr drpv[, ons - 1,171.000 acfc flwt: q,oUI~d.bvJlcr d~pl..r, o,ls - 7.270,000 acre.feet. Ttrc portion Of
the grwnd w.Ilt.r rn~l tvJ: ~ilntcf IS J$ Ir.llciws RICJ GrJr.ljc RtIqI(Jn: RIO GJJndc Subiqlon. 116.000dcre Iccr. pecos
R,wt.r %brl g.cm, I? O.OCKI JrrL’ ~L.~[. TCXJS culf Rwyon: Or~~cs Ctilc,rtdo (TCXJL), 4 i 1,000 acre.feet; lower .
(kIuudo Rug,~n. G,la Su~lcg,~n, 40,00D acre ium, ArkJns~~ Wt,lw.fltd R& J, On:Cm.=id,afi %’xcyon, 50,000

acrcfcti.
.

. .
.
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more easily than it doe~ in electricgeneration. Agriculturewould adoptmore

capital and laborintensivemethodsof applyingwater and changethe amountof

the variouscrops grown. As a result,agriculturalincomeand acreagewould be

reduced,but this reductionwouldbe only a small fractionof the reductionin

weter consumption.These results,of course, assumethat an efficientmarket

exists for the sale of water rightsfrom one type of beneficialuse to another.

If the questionof water su~~liesfor energycan be resolvedby so simple

a device as price competition,why does water for energydevelopmentattract

so much attention? I believe there are severalreasonsior this concern.

1’11note some of themhere and defer referenceto othersuntil later in this

talk. First, I believe that largescale energyprojectsare being implemented

and plannedat a time when New Mexico is just facingthe real pinch so far as

its water supplyis concerned. Second,energyfacilitiesare not only competing

for water with irrigatedagriculture, .which is a mzjor and historicforce in the

state’s economy,but with othergrowingdemandsfor water. Municipalwater

demand,spurredby New Mexico’srapid growthin populationand economicactivity,

is growingrapidly. Anothernew demandfor water relatesto in-streamwater

requirements.

wildlife,and

west. Third,

The beneficialaspectsof thesenon-consumptiveuses for fish,

recreationare beginningto attainlegalstatusin parts of the

there is an elementof provincialismat work, sinceenergyproducts

will in many casesbe exportedout of the state..Finally,the largescale

water “hunger“ of the proposedenergydevelopmentssuggeststhat they will

overwhelmthe rest of the localeconomy.

How largean increasein the energy

lookingat in New Mexico? There are, of

sector’sconsumptionof water are

course,many projectionsof future

and

we

developmentto choosefrom.‘All are highlyuncertainand subjectto rapid

●

c ... ,,- .,
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change. In an attempt to determine an upper bound on this water demand in

northwest New Mexico, all the facilities cited in a Bureau of Mines report on
.

planned, proposed, and expanded energy facilities were assumed to have been

built.8 In addition, all of these facilities were assumed to constie the

maximum amount of water per unit of output as presented in Table 1. It was

found that this method yielded a projected additional water demand of 120,000

●cre-feet in the San Juan

The figure estimated

it would seem to imply at

regionand 10,000acre-feetin the Rio Granderegion.

for the San Juan regionis indeedfrightening,since

leasta 75 percentreductionin water suppliesto

irrigated agriculture in this portion of New Mexico exclusiveof the Navajo

IndianIrrigationProjectand the Animas-LaPlata Project. A largeportionof

this projectedincreasein the demandfor water,about 71,000acre-feet,derives

“fromtwo very tenuouscoal gasificationprojects. AnotherS,400acre-feet

derivefrom two slurrypipelines. If theseprojectswere canceled,the planned

coal-firedsteam-electricprojectsand a 85 x 106 ton a year increasein so-

called labor-rich coal mining activities could be accommodated by 42,000 acre-

feet of water annually, a figure which is just less than the average net water
-.

supply still available to New Mexico in the San Juan region as shown in Table I.

In the Rio Grande region, the ; -~eased water consumption in due to a

projected doubling in uranium milling capacity. While such an increase in

ailling activity may indeed exacerbate water quality problems in
●

the raw water demands to the mills will probably be met by water

from the uranium mines themselves.

——

the region,

discharged

8 US D~partment of the Interior, *’Projects to Expand Fuel Resources in the
Western States, “ Bureau of Mines Information Circulo-,
my 1976).

IC 8719, pp.10S-llS
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These obsenations suggestthat for at leastthe forcsecablcfuture,a

judicious mix of Iow water consuming energy developments and some sale of water

supplies by irrigated agriculture to other water consuming sectors would allow

the state’s energy development to grow” quite rapidly without severely reducing

the current levels of agricultural activity or constraining the growth of other

sector activ~+y. In fact, with the water supplies slated for the Navajo Indian

and Animas-LaPlata Irrigationprojects,we’verywell might witnessa concurrent
.

increasein agriculturalactivityin northwesternNew Mexico.

This is, to be sure,a rathersanguinenote on which to concludea talk

on the interplayof water resourcesand energydevelopmentin New Mexico.

Remember,however,that the conclusionis contingentupon efficientwatermar-

kets and jzdicious public choice. Both of

on publicwaterpolicyand

reasonfor why the role of

much attention.

the questionof

water resources

As I mentionedearlier,we are now in

these elementsare, in turn,dependent

publicpolicybringsus to another

in eylergydevelopmentreceivesso

a periodwhen water suppliesare

becoming very expensive. At the same time, there is a precedent for extensive

and active p,ublic sector participation in the area of water resources policy.

In effect,the leverageof publicwater resourcespolicyhas increasedand the

prospectthat this leverage will be used as a tool for the achievement of

broader social and political objectives increases accordingly. I think it is

this prospect which generates so much interest in the energydimensionof

water resources policy. It i.s this prospect which adds the shrill tone to the

debate over the use of water resources for energy development.


